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We. P.P. RssEAPvCH LiMfTED, a Company 
incorporated in accccdancs with Bfitish l>.aw, 
of Wyvern Mill, Me-Kni Mowbray, Leicester- 
shire, Encliind, do hereby declare tlic inveii- 

5 tton, ror\vhkh \vc pray that t patent utay 
be luanicd to us, iiud the rneibod by which 
it is 10 \^ fjerformed, io be pariicularly dss- 
cribed in and by tht folio win|» statemsjut: — 
The present invcniton is concerned with 

10 cdibk protcm compositions and their pro- 
duction, ft ad has for One of its objccis (o pro- 
vide un improved protdii conspositioD for 
use as foodstuflfs for animab or human 
beiDgs, for example as sj'nthetic meal or 

15 Hjeat-likc food. 

Accordir*s to the present ioventioa there is 
provided a protein coiiipositjou comprisijiii 
tdlhit artificial iibre^ consisting wholly or 
predominantly protein and a binder which 

20 comprises a complex ii bindcir protein with 
at least one poiy^nccbaride having side 
groups v/hiiih can reaci with the binder pro- 
tein, said fibres being bonded together by 
said binder, 

23 The s:dc grou|)s cf ihe polysaecliar ide may 
bj acidic. \mi svwzc the reactivity to protcLaii 
of polysaccharides wUh acidic Kide groups 
increas^is wlih increase m the acidic charac- 
ter of these side groups, such side groups 

30 should be relativdy strongly add. Poly- 
saccharides h-dving suipliate side grotip.s, ol: 
which carrageenin Is a commercially avail- 
able cxampfe. are suiuibk for carrying ihc 
invention into effect, but other reactive poly- 

35 saccharides may be used. 

Further according to the present ioveutiou 
there i:s provided a process for producing a 
proteiii comDositioii comprising the siep.<? of 
preparini* frbindcr liquor by addiug to an 

40 aqueous dispersion of a binder protein a 
polysaccharide having side groups which re- 



50 



act wiih the binder proiciis, tncorporadng 
thercv/iih edible artificial fibres cdosistkg 
wttolly or predominanity of protein, rcmav- 
iug. after reacticn between the h\nti\ir protein 45 
an<l the polysaccharid<; has occurred, the 
liquid portiDU of said binder liquor wiiile xht 
Sbrcs are incorporated tberewiih and form- 
ing a compact mass comprising the f^bra$ 
and the sdid portions of ific binder liquor. 

Tbtt fibres niay be incorporated with the 
binder Hquor by innncrsing the fibres there- 
ia, in which case the aqueous dispeision of 
protein preferably ctmiaios from 30 to 300 g. 
protein per jiirc/bui 80 lo 150 per litre is 55 
particulariy suitable. Moreover, the ratio of 
fibre to hinder in tlic resulting protein coin» 
position preferably lici; between 3:1 and 3:20 
based on the dry vveigbc about 1:1 being ijie 
optimum ratio, ThiiJ corresponds to the dry 60 
weight of Gbres used to th^ toial dr>^ weight 
ot* bimler protein and polysaccharide con- 
lained m the volume of liquor in which the 
fibres arc iminerscd. It is also j^rcferable 
for the protein to be finely dispersed, i^ud this 
is conveniently achieved by precipiiating the 
proicin frofu 'aqTitrous iiolulion by adjusting 
the pH vahie of the solution to approximat- 
ely th.ai of the isoekcrric poini of the protcio, 
usirally torn pH 45 to 

On llii: dispersed particles of protein is 
fcmed. by reaction with the polysnccharide. 
a proiein-polysaccharide conipleK: ^iiich cap, 
when fibres are immersed in the binder 
liquor and after the removal of the liquid 
phase of ihe liquor. sj:rvc as a binder to bond 
tlic fibres into a compact ma&s. 

Carrageenin to be used as the poiysacchar* 
ide should he added to the aqueous disper* 
sion at concentrations of from 1 to 50 g/per 
tltr« in the^avse of a refsned. highly reactive 
catragrcnin'pceferably about 10 g. per litre. 
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to give a rntio by weight o[ binder protein to 
polyssccJiarid- of from 10:3 lo 100:1, and 
preferably from i 0: 1 to 20: 1 . 
Tne binder liquor, whieh is a dssnersion 
5 or slurry, may be iLscd :u any temperature 
from 20 to 100*C m increase in icmpcra- 
!nre. incresjiiTig ihe extern of the reaction be- 
hveen die prou-in and iliu polysaccharide and 
hence ihc binding propfrties of the comDlex, 

10 !l is preLerabk- to' heat the aqucou?} disper- 
sion ^radaolly i.o uhoui 80'\ for example 
ovcjr a psriod of 20 aunutes. 

The fibres iijay immersed in rhe liquor 
after ihc addition of tlie polysaccharide* and 

l> need not be dry buCore immersion. The 
liquor jaay ht lieaced before ihu inircduction 
of die iibre^ and die Hbrcs then immersed 
in the hot liquor, bm h is prefcrablti to 
iiiimeBe the fibres in the liquor buiotn hest- 

20 ing. and ih^u lo lieac the liquor tri the pres- 
cnc?, of die fibres. 

Whci^ Ihc rcaclion between piotcin and 
polysaccharide in the binder liquor has 
occurred, and the iibre^ are thorough! v 

25 soaked— these 0|7crations may be elFecied 
successively or simwltancously — the liquid 
phase of the slurry compiising the binder 
liqucr b s->;:panued from the fibres and the 
solid [Kirt of the binder liquor, and the. fibres 

30 m^d the fiaid solid pan are Cumprcsscd to- 
gcihcr lo form a cornp'icc mm which solidi- 
fies on cooling. Toe scpamiion and the 
coniprc5ijio3i arc conveniently cnrricd out in 
one operation by c<:ntrLfugifig foe binder 

35 liquor with the fibres immersed therein, for 
ttxaraplc ill a tube or nnpeirorat^d basket 
c?jntrifiige* 

When the muss has cooled, die fibres arc 
hrjided COgethi^r by the binder to form a 
40 prottsm composition which may be cut into 
pieces as requirc*d. 

The stnictiirc of the orotcin composition 
tmy be modified by subsequent heating in ai- 
^queons medium, with or without salts and 
45 m thj$ v^y products of dilTerenr hardness 
may b£ produced. The product may be 
f^nej?"'^^' fof example at tiimperatiires ubovc 
iOO and thi^ Operation may also jjerve io 
modify rhe icxturc of the material, for ex- 
:50 ajnple by affecting ehewine.sK in the case of a 
synthetic meat. 

Flavouring and colouring mailers mav be 
jncorporaied in the protein comoosition^ for 
example by adding them to tiic hnider liquor 
00 before the cliniinailon of the liquid phase 
nicy inay also ba injected into the finished 
meuhhke food. 

Fibres suitable for use in the invention 
onisi be edible per sc and should consist 
611 wholly or predominantly of protein, and the 
type of fibre may he cho.sen to give a desired 
analysis or textiire to the resulting protein 
composition. Suitable proteinaceous fibres 
may he obtained in conventional manner, or 
o5 as described in our co-pending Patejit Appli- 



cation No. 851 6/57 (Seriai No. 
according to which fibres arc produced from 
protein solutions containing a polvsacchuride 
having strongly acidic side gro^-^ps which can 
react with the protein, snch ai* carra<»eenin. TO 
with the optional addition of alginates. 
Since it is possible to produce such fibres 
with high moisture contents and sincu the 
binder characierisric of the present invention 
can ulso be produced witlt a high moisture 15 
content. th<j prerscnt hivcntion peraiits* the 
production of a comfK>sitioji of hiah o'/erail 
juoigture conii^ni and conseouent tenderness 
in die mouth. 

Proteins suitable for use as binder proteins 80 
for the purposes of the present invention inav 
be of animal or vegetable origin, and are 
preferably readily soluble, usually under 
weakly alkaline aqueoits conditions, and 
n^adily precipitated, for example bv adiu.u. 85 
mg the pH value of the j;ohUion to a value 
approximately equal to the isoelectric point 
of tlic protein. Examples of such proreiny 
arc blood serum proteins* including albumin 
and fibrin, gelaiine. casein, 7.ein. soya pro. 90 
tern, ground-nut protein, edestin and coiton- 
seed protein. 

Tlis following are examples of ways in 
wbicli the invention may be carried into 
clTeci. ' ^5 

One kilogram defatted ground-nut meal 
(containing about 50*^. protein) is stirred for 
11 hours at room temperature in 10 litres 
water, adjusted lo pH 8.5 with sodium lOO 
hydroxide. The solid matter is .then re- 
moved by centrihiiling at 500 s: in a basket 
ceatnfuge with a jiylon cloth, ""Ten parts of 
the Clear extract so obtained arc used to ex- 
iroci in a similar way one pan of fresh de- 105 
faued srouiul-nut meal, and afier the second 
centrifuging a clear extract is ohiained whieh 
contiiins 100 g, protein per litre to^retiier with 
other soluble substances. The pH value of 
the exlmcl h ihm adjusted by . means of 111^ 
hydrochloric or lactic acid to the isoel^xtric 
point of the protein (which is pH 4.7 for 
ground-nut protein), th.e protein beine. precl- 
piialcd and n slurry obtained coj?iainiiig 
100 g, prolcm per litre. iO per liue 115 
powdered refinal carrageenin " (Oekiirine 
MR W cbruinable from Al-?.in Corporation 
of Aineriea}. is then dispersed in the ,s!um^ 
Edible 'proieinaceous fibres of high moisture 
content prepared accordin.i* to Application PO 
Na S5I6/5? fSerial No. 886486) arc ihen 
immersed in arKi soakeil in this btader 
liquor. 100 g. wet fibre (moisture content 
about 70*^'.) being added io 500 liquor, 
and the mixture of slurry and T\bm is 125^ 
henied gradually in a water-bath or sicunv 
iacket ovei a period of 20 minute.^ to n lenv 
pei^iurc of SOX, The hot Uiixture is then 
ccntrifuged at lOU^e in a non-r>crforated bas- 
ket centrifuge until the solid and liquid I3t^ 



pJiases arc separated. I'ha soUd phase b 
cooled, and is then removed, ihc 'product 
being a mcai-like food of h\gh moisture con- 
^ !cni and coji^:equcni lendcrncss. which can 
5 {hereafter he cut imo sjiiafi pieces. Tt nmv 
be s'-erilis'td by lieuiinv, ni IGD-llu'C for 20 
niinutcs. (he icxiurc and chcwioess being 
iniproved at the same lime. 
Esampie 

10 A cicnr extract conuiijunu 50 groarid- 
mi protein |>er liire \t. prep.ircd by^extractiug 
one par; of defatted ground-nut. msal wicii 
10 parts of water at tjII 8,5 and cenirif ugma 

_ dcscxihed h Exafuplc L Tha pH value 

i5 of this extract n Wmn adjusted id pH 4.7 
with hydrochloric acid, and the precipitated 
protein ijoparaccd ii$ a 20i) g. per" litre slurry 
and ;v;ished in a yeast separator. The 
washed .slurry was diiiited to ICD g. per litre 

,20 prxjicin coiitem, and 10 g. Gelcarijie MR 80 
]nr Hire stirred in. To" ilii^ biiuicr liquor 
are added til\h\f. proteinacoiis fibres as in 
Excimple i, and ihc nnixturc is heaccd. cetitri- 
fuged and cooled described in ExamDle 1. 

25 Tlic resultins product is a meat-Hl-c food of 
siitiibr properties ro tiiai cbtaincd bv 
rimple L 
Examptle 

A washed slurry containing 200 g, p-ouisd* 
^ nut protein pec litre is prepared as described 
in Ejcamplc 2. 10 GcIcariiK MR 80 per 
hire i$ iitirred iaio the shirry, edible protein 
fibres are added, ottd the mixture Is heated, 
ccntrifuged and cooled as dcscribetl in Ex- 
35 ample L 

A wushed sUirry conrainiiig 200 g. ground- 
nut protein per litre is prcD^red as described 
in Example 2. Tlic siurrv h diluted uniii 

40 it contains 30 g. protein per litre, and; 10 
Ceicariiie MR 80 per iicie is ukml in. To 
this binder liquor are added edible proida- 
accous Obrss. aud the mixture is healed, 
cenirifuged and cooJed as described in Ex- 

45 ample 1 > 
Exmnpte 5. 

100 g.^ isnelectric casein (produced by 
ffccipitaiion at die isoeiecLric ooint) i.s dia- 
persed in one litre of water, and the pH 

^0 value adjusted to 8.5 by meatus of sodium 
hydroxide. Wjjen tiie proiem ha$ dissolved, 
the pH value i;* adjusted to 4.6 by iijeaijs oi 
hydrochioric acid, and to :hc «:luro^ of preci- 
, nitated proieio so produced is added 10 fi. 

^> Gelcarine MR30 per htre. Edible Drotein- 
aceous llbres mt ininiersed in this' binder 
liquor and the process is coniiuued as des- 
cribed in Example 1 . 
Example 6. 

'iO 100 g, iiiolated soya orotein (substantially 
irecd from soluble impuriries) is used in 
place of 100 ^. cmcin m the process des- 
cribed in Example 5. 

15 100 g, of a comnicrcia] rnixiurs of blood 



scrnm proteins (coniaiiiing ubrin, albumin 
and globulin) per litre is used in place of. 
casein in^the process described in Example 
5, the pii of ihe solution of nrotein beina 
adjusted lo S.O to prccipiiatc ibe protein. " 70 
WHAT WE CLAIM IS: 

1. An edible protein compositioii compris- 
ing edible artincial iibrcs con^istinii ^vholly 
or predominantly of protein and a 

which comprises a coriiplex of a binder pro- 75 
Icin witli ai Jeasi one po)y.';accharide having 
side groups which can read with the binder 
protein, said iibrcs being bonded together bv 
said binder. 

2. A protein conjposition according tO SO 
claifl^ \, wherein the oolysaccharide is a 
polysaccharide having sulphate side jgrouos 
such as carrageenin, 

3. A protein couiposition according to aoy 
one of the preceding claims, wherein the 85 
ratio of the dry weight ol fibre to die total 
dry Weight of bijider proiein and polvijac- 
charide is from 3:1 to 3:20. 

4. A protein composition according to any 
one of claims 1 to 3. wherein the binder $G 
protein comprises •icoiiod-nut protein. 

5. A protein composition according to any 
one of claims 1 to 3, wherein the" bmlix 
protein ccnipri.'je^ soya protein, 

(i. A protein composition aecordiag to any 95 
one of elaim.'; 1 to 3. wherein ihc binder 
protein comprisei; casein. 

7, A protein composiiion aecnrding to any 
one of claiia«; I lo 3. wherein the binder 
protein comprises a protein derived from 100 
blood serum. 

A process for producing an edible pro* 
tein coniposiiioo comprising the steps of 
preparing n^bindcr licjuor by addion: to an 
aqueotis dispersion of a binder protein a 105 
pol)«sacchandc having side groups which re- 
act with the binder protein, iiicarporaiiog 
therewith edible artificial fibres coosistinfi; 
wholly or predoaiinantlv of protein, remov- 
ing after reaction between the hvrAtx protein 110 
and Che poJysiicchaiide has occurred the 
liquid portion of said binder liquor while the 
fibres arc incorporated therewiib. and form- 
ing a compact mass comprising the nbres and 
the solid portiofls of binder liquor. 115 

*J. A process according to claim 8 v;hecein 
ih.e artificial fibres arc incoq^orated with the 
binder liqaor by immersing the llbrcs there- 
in, and the liquid portion i.^t removed by 
centrifitging. |2(l 

10. A process according to claim S or 9, 
wherein the tatio of the tkvj weichc of nbres 
to the total dry weight of protein aud poly- 
saccharide, coninined" in the volume of binder 
liquor with which the fibres are incorooraicd 1 ?3 
is from 3:1 ro 3:20. 

11. .A process according to any one of 
claim r; ^ lo 10. whercitj said aqueous dis|X*r* 
.sion of a bhider protein contains from 30 to 
300 protein per litre. \ w 



a«so(Xio *C5, 



4 



12. A proceiJS according to claim i U 
wherein the aqucc\is iiii!pi2rsion of a binder 
prcuciu contains from to 150 g. proiein 

pec Hire, 

5 13. A prccess ciccording to any one of 
claims 8 to 12, wherein suid tiqi?coiis dispLT- 
shn of binder protein i>>* formed by precipi- 
imon of tiic proeeiu from an aqueous solu- 
tion of the protein by adjusting the pH value: 
10 of ihs solution to a value appniximaiely 
eviunj to the isoeieciric poiiil of the protein/ 

14, A process according to any one of 
cbinis 8 io 13, v4icrein ihu polysacciiaride 
coiiipri:^ei? catia|csiun., and the concenira- 

15 tion of polysaccfi'aride in said binder liquor 
h from* I io 50 per litre, ihc ratio by 
weight of binder protein to po]y$acchtinde 
being irom .10: 3* to 1,00: L 

15. A process according to cluim 14, 
:?.0 wherein the conccntratioa of poiysficcharide 

in .said liquor is 10 g, per litre. 



16, A process according to clnun 14 or 15. 
wherein ihc ratio by wcieht of binder protein 
to polysacc[iaridc is from 10:1 lo 20:1, 

f?. A process according to claim 14. 
wherein said binder liquor attiiins a icnipera- 
cure of approximately 80-C while the librcs 
arc immersed therein. 

\Z. A process for producing a protein 
composition substantially as herembefore 
dc^crib'^ with reference' to any one of the 
examoles. 



REDDIE & GROSE, 
Agents tor the Applicants, 
6, Breaovi; Buildings. 
London, E.C4. 



eROVlSIOAMAL SPECIFICAIION 
Improvements in md relating to Protein Compositions 



Wc, RP. Rf,si;ARch Limited, a British 
Company, of Wyvcrn Mil], Melton Mow- 

35 bray. Lck<?,stei^hire, England, do 'hereby 
declare this inv^^nllon to be described in the 
following siatemenr:— 

This invention h concerned with improve- 
ments in and relating to proidri composi- 

40 lions, such, for exitmpie, as synilietic meat 
it is an object of tlie invention to provide 
an improved process- for the production of 
corrtpact masses of protein fibres. 

In the production of compact masses of 

45 proldn hbrer. in accordaacc with the inven- 
tion die protein fibres are bound together 
H^ith a prDtein-polysaccharide comple'x for- 
med by hentinc oroicin with a i?uiphated 
polysaccharide/ 

50 The invention a bo con^i^ts in compact 
mnsseis comprising protein fibres bound to- 
gether with a proteiii-polysaccharida com- 
plex. 

The binder, i.e. the prolcin-poly^jacchar- 

5S idc cojnplex, used in the compact masses of 
the invemioi). may be obtained in accord- 
ance with the in\^ntioo by precipitating pro- 
tein from a protein .solution* ix» form a i$lurn.% 
dissolving a sulphated polysaccharide in the 

CO slurry and heaUng. In producing ihe com* 
nacr masses of protein fibres, the fibres mav 
be added lo the protchi jjlurry containing 
the suluhated |x>lyi;accharidc* in soluiion 
prior to tite heating step. Then after heat- 

65 to form ihe complex with the prectpituted 
protein, the mass i$ compacted and the* iiqiud 
separated, e.g. by ccntrifuging. After cool- 
ing, a compact mass of prt>tejn fibres is 
obtained. Cooling may precede the com- 

10 pacting or compression of the mass. 

The ratio by weight of binder to fibre tjscd 
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in forming the compact: masses m accordance 
with the invention is from 1:4 to 1:15 and 
is preferably hi die region of 1:B. 

The :julpluited poly.'iaccharide used may 
be carrageenin or a carrageenio modii'icd us 
to iH cation content (Na, Ca, K. etc.) ex». 
Cielcarine MR. ^ ^ 

The production of compact masses of pro- 
rein fibnts in accordance wiil\ the invemion 
is described, by way of example, in greater 
detail below. 

An aqueous protein extract contain inti 
from S to 20%. and prcfeiabiy bv 
weight of proietn and of a pH of from 7 lo 9 
is obiaiucd in knowm manmrr. Hvdrochloric 
acid or other acid is added to the e:arriCt tu 
fedi!cc ihe pH wAuc to 4 i,e, the i^o-ek-c- 
trie point of die protein. Hih resuks in the 
prccipituiion of the protein to form a ^urry. 
From 0.1 to \ % byVeigbl of a c^rrajReenm, 
e.g. Gelcarine MR, i<J added to the slurry and 
dissolved in the liquid pan of the skrrrv-. 

Protein nbr;:s. obtained in conveniional 
maaucr or as def»cribed in our cb-pendim- 
Patent Application No. 3516/57 (Serial No" 
Ji^6486), entitfcd " Protein Fibres? und iiled 
on the 14th day of March. 1957, are then 
immerKid in ihc .<;lurr\^ and this h follov/ed 
by iieadng to a lemocraturj: from 20 to 
100*C nnd preferably *to about KOX. This 
results in cheTcfiiiation'of a solid protein- 
carrage^nin complex on the precipitated pro- 
leui. nic hquitl pan of the s!iirf>' is separ- 
ated and die rcsidi^c compressed and cooled 
to fcnn a compact mass. The separation of 
the liquid and the compression may be car- 
ried out simultaneously by centtifucing. 

The structure of the compacr nvass 
obratncd may be xaodilicd by hcatina in 
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aqueous medium wiih or wiiiioui haitlcning RHDDIE & GROSE, 

salts. When ilie inass b irttctKlcd for msq as Agtnis for ihc Applicants, 

synthetic meat, this iifter-rreaiTn&nr mny be 6, Bream's Buildings, 

ciinltd out during sterilization. Loudon, E.C.4. 
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